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DISCLAIMER STATEMENT  
The attached package contains background information prepared by the Food and Drug Administration 
(FDA) for the panel members of the advisory committee. The FDA background package often contains 
assessments and/or conclusions and recommendations written by individual FDA reviewers.  Such 
conclusions and recommendations do not necessarily represent the final position of the individual 
reviewers, nor do they necessarily represent the final position of the Review Division or Office. We bring 
the Farydak NDA with the Applicant's proposed indication to this Advisory Committee to gain the 
Committee’s insights and opinions.  The background package may not include all issues relevant to the 
final regulatory recommendation and instead is intended to focus on issues identified by the Agency for 
discussion by the advisory committee.  The FDA will not issue a final determination on the issues at hand 
until input from the advisory committee process has been considered and all reviews have been finalized. 
The final determination may be affected by issues not discussed at the advisory committee meeting.  
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1 Proposed Indication 
Farydak, in combination with bortezomib and dexamethasone, is indicated for the 
treatment of patients with multiple myeloma who have received at least one prior 
therapy.  

2 Executive Summary 
This NDA is primarily based on the randomized, controlled trial CLBH589D2308 (Trial 
2308) of 768 patients with relapsed multiple myeloma.  
 
Trial 2308 is a randomized, placebo-controlled, double-blinded, add-on design trial 
using bortezomib (B) and dexamethasone (D) as backbone therapy.  The primary 
endpoint was investigator-assessed progression-free survival (PFS); the key secondary 
endpoint was overall survival (OS).  PFS was also assessed by independent review 
committee (IRC) in a sensitivity analysis due to large amounts of incomplete response 
assessment data.  
 
Efficacy 

• Investigator-assessed median PFS difference was 3.9 months: 12.0 months in 
the panobinostat + BD arm vs. 8.1 months in the placebo + BD arm, with a 
hazard ratio of 0.63 (95% CI: 0.52, 0.76), p-value <0.0001. 

 
• IRC-assessed median PFS difference was 2.2 months: 9.9 months in the 

panobinostat + BD arm vs. 7.7 months in the placebo + BD arm. 
 

• Immature interim analysis for OS (69% of needed events) demonstrates a 
median time to event difference of 3.2 months: 33.6 months in the panobinostat + 
BD arm vs. 30.4 months in the placebo + BD arm. 

 
Safety 

• On-study deaths occurred more frequently in the panobinostat + BD arm 
compared to the placebo + BD arm, 8% vs. 5.1%. On-study deaths within 30 
days due to causes other than disease progression occurred in 7% in the 
panobinostat + BD arm vs. 3.5% in the placebo + BD arm.   

 
• Nonfatal serious adverse events (SAE) occurred in 60% of patients in the 

panobinostat + BD arm and 42% in the placebo + BD arm. Non-fatal SAEs with a 
≥ 5% incidence in the panobinostat + BD arm were pneumonia, diarrhea, 
thrombocytopenia, sepsis, and fatigue. 
 

• Grades 3 and 4 AEs that occurred more frequently in the panobinostat + BD arm 
compared to the placebo + BD arm included thrombocytopenia (56.7% vs. 
24.7%), neutropenia (23.8% vs. 8.1%), diarrhea (25.4% vs. 7.8%), vomiting 
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(7.3% vs. 1.3%), nausea (5.4% vs. 0.5%), fatigue (59.6% vs. 24.6%), 
hypokalemia (19.2% vs. 6.5%) and hyponatremia (9.6% vs. 3.5%). .  
 

• ECG changes that were reported more frequently in the panobinostat +BD arm 
compared to placebo +BD arm included new T-wave changes (40% vs. 18%), 
ST-segment depressions (22% vs. 4%), and QT-prolongation (12% vs. 8%).  

3 Issues 
Given the following benefit-to-risk profile of Farydak: 
 

• An improvement in median progression-free survival of 3.9 months as assessed 
by investigators or 2.2 months as assessed by independent review committee 

• An increased incidence of deaths not due to progressive disease (7% vs. 3.5%) 
and the observed adverse events of myelosuppression, hemorrhage, infection, 
gastrointestinal toxicity, and cardiac toxicity 

Does the benefit of treatment with Farydak in combination with bortezomib and 
dexamethasone outweigh the risks for patients with relapsed multiple myeloma? 

4 Background 

4.1 Multiple Myeloma 

Multiple myeloma (MM) is a plasma cell neoplasm characterized by the proliferation and 
accumulation of clonal plasma cells that produce a monoclonal immunoglobulin.  The 
clinical features of the disease result from bone marrow infiltration by the malignant 
clone, high levels of circulating immunoglobulin and/or free light chains, and depressed 
immunity. 
 
MM accounts for approximately 1% of all cancers and 10% of hematologic 
malignancies.  An estimated 24,000 new cases of MM will occur in the U. S. in 2014 
with an estimated 11,000 deaths.  The diagnosis is most common in the 6th and 7th 
decades of life and approximately 75% of patients are over 70 years of age.  Blacks 
account for twice as many new cases of multiple myeloma than Whites: 12.2 vs. 5.6 per 
100,000 men and women per year (Howlader, Noone, et al. 2013). 

4.2 Multiple Myeloma Treatment 

Treatment of MM is typically initiated when symptoms develop.  Patients with 
symptomatic MM often respond to cytotoxic chemotherapy.  However, responses are 
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(PFS); the key secondary endpoint was overall survival (OS).  Patients with 1 to 3 prior 
treatments were eligible.  

6.1 Trial Design 

The PANORAMA-1 trial (Trial 2308) was a multi-center, international trial that was open 
for enrollment of patients from 2010 to 2012.  After screening and consenting, eligible 
patients were randomized to panobinostat or placebo.  All patients were treated with IV 
bortezomib and oral dexamethasone.  Randomization was stratified by the number of 
prior lines of therapy (1 vs. 2 or 3) and by prior use of bortezomib (yes vs. no). 
 
Figure 2   Study Design Schema 

 
C8D1 = Cycle 8 Day 1 visit; NC = No change (as per mEBMT criteria); EOT = End-of-treatment; 
F-UP = follow-up; PD = Progressive disease or relapse from CR; EOS = End of Study 
[Source: Novartis Clinical Study Report CLBH589D2308, p. 122] 

6.2 Study Drug Administration and Schedule 

Treatment on protocol was 48 weeks in duration split in two 24-week phases.  
Treatment phase 1 comprised eight 3-week cycles of panobinostat 20 mg orally 3 times 
a week for two weeks of 3-week cycles or identical placebo.  All patients were given 
bortezomib 1.3mg/m2 intravenous (IV) administration twice weekly for 2 of 3 weeks with 
dexamethasone 20 mg per day for two days with each dose of bortezomib.   
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period was introduced to manage thrombocytopenia; dexamethasone was added to 
provide additional anti-myeloma activity.  Increased response rates did occur in the 
dose expansion phase. 
 
Serious AEs occurred more frequently at higher dose levels, as did drug interruptions 
and discontinuations due to AEs.  At the recommended phase 2 dose and schedule, 
grade 3-4 AEs occurred in 87% of patients, 73% of patients had dose interruptions, and 
33% were hospitalized due to adverse events.  Given the substantial toxicity observed 
and number of dose modifications, it is not clear that the correct dose was selected for 
the phase 3 randomized trial.   
 
Single-agent panobinostat showed only very modest treatment effect in patients with 
relapsed multiple myeloma.  Trial 2203 included 38 patients with relapsed multiple 
myeloma who received 20mg panobinostat three times a week; only one patient had a 
partial response, none had a complete response. 

6.4 Duration of Treatment 

Patients were treated for a maximum of 48 weeks or until the development of 
progressive disease (PD), unacceptable toxicity, or consent withdrawal.  

6.5 Trial Endpoints 

The primary endpoint was PFS based on an investigator assessment of modified 
EBMT1 criteria (Bladé, Samson, et al. 1998).  Overall Survival was the key secondary 
endpoint.  Additional secondary endpoints included overall response rate (proportion of 
patients with CR, nCR, or PR) and duration of response.  Responses were confirmed 
after six weeks.  A protocol amendment established an Independent Review Committee 
(IRC) assessment of PFS as a sensitivity analysis.   

6.6 Major Eligibility Criteria 

The population in this trial was comprised of adult patients with relapsed multiple 
myeloma after 1 to 3 prior lines of therapy, including autologous stem cell transplant.   
 
Required were: 

• previous diagnosis of multiple myeloma as per the 2003 International Myeloma 
Working Group (IMWG) definition 

• need for re-treatment per IMWG 
• measurable M-protein per IMWG 
• ECOG performance status of 0, 1, or 2 
• No impaired cardiac function, clinically unstable dysrhythmia, or QT interval 

prolonging drugs  
                                            
1 European Society for Blood and Marrow Transplantation 
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6.7 Efficacy Evaluation 

Clinically relevant endpoints in clinical trials of new drugs for patients with relapsed 
multiple myeloma, include PFS, TTP, and OS (Anderson, Kyle, et al, 2008).  A 
bortezomib and dexamethasone regimen is considered an effective treatment for 
patients with relapsed multiple myeloma.   

6.7.1 Primary Endpoint: PFS 

In Trial 2308, PFS was defined as the time from the date of randomization to the date of 
the first documented progressive disease or relapse, or death due to any cause.  PFS 
was censored at the date of the last response assessment prior to the data cut-off date 
or start of new treatment for patients who had not progressed or died.   
 
The analysis plan assumed a median PFS of 10.2 months in the panobinostat + BD arm 
and 7.5 months in the placebo + BD arm; a difference of 2.7 months with a hazard ratio 
of 0.74.  The planned sample size was 762 subjects to test superiority on 460 events 
with a stratified log rank test considering a cumulative type 1 error rate of α=0.05, 2-
sided.  Final enrollment included 768 patients who experienced 467 events at the pre-
specified data cut-off date.  Efficacy analyses were performed on the intent-to-treat 
(ITT) trial population of this randomized controlled trial.   

6.7.2 Secondary Endpoint: OS 

Overall survival was the key secondary endpoint and was only tested after a significant 
PFS result.  The plan for final OS analysis was based on 415 events, testing a 
difference of 5.4 months with a hazard ratio of 0.73.  At the pre-specified data cut-off 
date for final PFS analysis, the third interim analysis for OS was done.  In August 2014, 
the Applicant amended the protocol to introduce an additional interim analysis for OS 
when approximately 90% of the target numbers of OS events were reached.   

6.7.3 Pre-specified Sensitivity Analysis: PFS by IRC assessment  

During an internal audit while the trial was ongoing but after all patients completed 
treatment, the Applicant identified that not all investigator sites used protocol-defined 
methods for measuring M-protein: protein electrophoresis (PEP) with quantification of 
M-protein spike.  In 193 patients (25% of the total enrolled) alternative methods were 
used such as nephelometry or total globulin, or the gamma globulin fraction was used 
as an indicator for an IgG M-component.  Missing assessments occurred in both arms: 
M-protein measurement was incomplete in 25% of patients on the panobinostat + BD 
arm and 26% on the placebo + BD arm. 
 
Identification of the protocol deviations prompted the Applicant’s Study Steering 
Committee to recommend an independent review committee (IRC) assess the response 
data.  In this assessment, patients with available M-protein results measured by PEP 
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were evaluated for response using mEBMT criteria, as done by the investigators.  For 
patients without M-protein measurements, the IRC could assess responses based on 
principles and intention of the mEBMT criteria.  This latitude allowed the IRC to 
adjudicate disease deterioration by rising M-protein values as progression.  In other 
cases of missing baseline data, the IRC could use post-baseline M-protein values and 
immunofixation data to determine responses. 

6.8 Safety Evaluation 

Safety assessments included collection of all adverse events (AEs) and serious AEs. 
The assessments included regular monitoring of hematology, coagulation, and 
chemistry panels, and regular physical examinations, including vital signs, body weight, 
and determination of performance status.  
 
A central laboratory was used for ECG monitoring and review. The screening ECGs 
were reviewed by the central lab to determine eligibility prior to the first administration of 
study drug.  Subsequent ECGs were obtained day 1 of each cycle, through cycle 8. 
 
AEs were coded using the medical dictionary for regulatory authorities (MedDRA) and 
were graded using the NCI Common Terminology Criteria for Adverse Events (CTCAE) 
scale, version 3.0. 

6.9 Patient-reported Outcomes 

An exploratory endpoint evaluating health related quality-of-life (QOL) and symptoms of 
multiple myeloma was included in Trial 2308 using descriptive analysis only: 
 

1. The Quality of Life Questionnaire (QLQ)-C30, released in 1993 by the European 
Organization for Research and Treatment of Cancer (EORTC) to assess health-
related QOL of cancer patients participating in international clinical trials.  

 
2. QLQ-MY20, a patient self-reporting module developed by EORTC to complement 

the QLQ-C30 for patients with multiple myeloma. 
   

3. Functional Assessment of Cancer Therapy (FACT)/Gynecologic Oncology Group 
(GOG)-Neurotoxicity (Ntx) Subscale Score, a patient self-reporting questionnaire 
developed by GOG to assess platinum/paclitaxel-induced neurologic symptoms.   

7 Trial Results 
The data cut-off date for analysis of Trial 2308 was 10 September 2013.  The data cut-
off data for the additional OS interim analysis was 18 August 2014. 
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Figure 6   Applicant Kaplan-Meier Plot of Overall Survival 

 
[Source: Novartis CLBH589D2308 submission to FDA on 24 September 2014, p. 6] 

 
Patient-reported Outcomes 

In general, missing or incomplete data prohibits a meaningful understanding of patient-
reported outcomes.  In this trial, among the 3 instruments, baseline data is missing or 
incomplete for 8-17% of all patients.  By the end of study, 27-29% of patients completed 
the questionnaires with 7-10% disparity between arms. Given the amount of missing or 
incomplete data in all of the instruments, the PRO results in Trial 2308 should be 
interpreted with caution. 
 
Global health status/QOL scores for the QLQ-C30 initially declined in both treatment 
arms, but returned to baseline after week 24 in both arms.  Mean changes from 
baseline exceeded the threshold defined as a minimal important change (> 5 points) in 
the panobinostat arm. Mean changes in physical functioning, role functioning, social 
functioning, fatigue, dyspnea, insomnia, appetite loss, and diarrhea were observed in 
both groups (Figure 7); however, mean changes were generally higher in the 
panobinostat arm, and may be suggestive of more toxicity. 
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8 Summary 
This New Drug Application for marketing approval is based primarily on the single 
randomized efficacy Trial 2308 in patients with relapsed multiple myeloma.  Trial 2308 is 
a randomized, double-blind, placebo controlled trial evaluating the use of panobinostat 
when added to a backbone of bortezomib and dexamethasone.  The primary endpoint is 
investigator-assessed progression-free survival.  PFS was also determined by an IRC in 
a sensitivity analysis performed to interpret responses for patients with incomplete 
response assessments.  As a consequence, censoring due to missing assessments 
was reduced in the IRC sensitivity analysis.   
 
The investigator-assessed median PFS difference was 3.9 months. The median PFS 
was 12 months in the panobinostat + BD arm compared with 8.1 months in the placebo 
+ BD arm, with a hazard ratio of 0.63 (95% CI: 0.52, 0.76; p-value < 0.0001).  The IRC- 
assessed median PFS difference was 2.2 months.  The median PFS was 9.9 months in 
the panobinostat + BD arm compared with 7.7 months in the placebo + BD arm.  Overall 
survival data were not mature. 

 
Deaths within 30 days of treatment occurred more frequently in the panobinostat + BD 
arm compared to the placebo + BD arm, 8% vs. 5.1%.  Deaths within 30 days due to 
causes other than disease progression occurred in 7% of patients in the panobinostat 
arm and 3.5% in the placebo arm.  Non-fatal serious adverse events occurred in 60% of 
patients in the panobinostat + BD arm and 42% in the placebo + BD arm. SAEs with a ≥ 
5% incidence in the panobinostat + BD arm were: pneumonia, diarrhea, 
thrombocytopenia, and sepsis. 
 
Advisory Committee advice is requested on the whether the benefit-to-risk ratio is 
favorable for Farydak given the PFS results and identified safety risks. 
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